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Introduction {#sec005}
============

Third stage of labor is the period following from the delivery of the fetus to the expulsion of the placenta and membranes. Third stage of labor is the shortest period, but critical time for maternal morbidity and mortality\[[@pone.0222843.ref001]\]. Active management of third stage of labor includes three interrelated but independent components such as, prophylactic administration of an uterotonic drugs (oxytocin), controlled cord traction and uterine massage \[[@pone.0222843.ref002]\]. Currently, World Health Organization (WHO) recommends active management of the third stage of labor as a critical intervention for postpartum hemorrhage (PPH) prevention which consequently decreases the occurrence rate of PPH by 60--70% \[[@pone.0222843.ref002]\].

Active management of third stage of labor (AMTSL) is defined as the stage of labor from the delivery of the fetus to the expulsion of the placenta and membranes, which includes the following AMTSL components such as: prophylactic administration of an uterotonic drugs (oxytocin), controlled cord traction and uterine massage \[[@pone.0222843.ref002]\].

Globally, more than half million women die as a result of pregnancy and child birth related complications\[[@pone.0222843.ref003]\]. Hemorrhage accounts more than 50% of direct causes of maternal deaths in the world, the death occurs typically in the postpartum period and most of them are due to PPH which occurs in low-income countries, where there are no birth attendants or where birth attendants lack the necessary skills or equipment to prevent and manage PPH and shock\[[@pone.0222843.ref004]\].

In Africa, due to increased prevalence risk factors such as grand-multiparty, no routine use of prophylaxis against obstetric hemorrhage combined with poorly developed obstetric services, obstetrics hemorrhage is responsible for 30% of the total maternal deaths. Sub-Saharan Africa alone accounts nearly 66% of maternal death because of poorly developed facilities and lack of trained attendants at delivery, high proportions of death occur in low income countries. Majority of these deaths occur within few hours after delivery and in most cases are due to PPH\[[@pone.0222843.ref005], [@pone.0222843.ref006]\].

Ethiopian government and Federal ministry of health (FMOH) are committed to achieve access and strengthening facility-based maternal and newborn services, and a Health Sector Development Plan (HSDP) with an aim of reducing the maternal mortality ratio (MMR) by three quarters\[[@pone.0222843.ref007]\]. Currently AMTSL is considered as an important component of health care provider quality assurance program \[[@pone.0222843.ref008]\]. For the quality of maternal care service utilization it is important to assess the existing care providers practice and associated factors. Even though few studies were conducted in Ethiopia nostudy was conducted in this region on health care providers practice and its contributing factors towards AMTSL, therefore this study aimed to assess the practice of obstetric care providers and factors associated towards AMTSL in Amhara region referral hospitals, North Ethiopia \[[@pone.0222843.ref009], [@pone.0222843.ref010]\].

Methods {#sec006}
=======

Study area {#sec007}
----------

This study was conducted in Amhara region referral hospitals. Amhara region is one of the nine regional states in Ethiopia and found in Northern part of Ethiopia. According to regional Health Bureau 2018 the region has five referral hospitals including University of Gondar Referral Hospital, Felegahiwot Referral Hospital, Dessie Referral Hospital, Debremarkos Referral Hospital and Debrebirhan Referral Hospital. They provide services over 5 million people.

Study design and period {#sec008}
-----------------------

Institution based quantitative cross-sectional study was conducted from April 1--30, 2018

Source population {#sec009}
-----------------

All obstetric care providers who were working in labor ward of Amhara region referral hospitals

Study population {#sec010}
----------------

All obstetric care providers who were working and managing AMTSL during the study period

Sample size determination {#sec011}
-------------------------

A single proportion formula was used to estimate the sample size required for the study. A sample size was estimated using Epi-info version 7 software, using the prevalence of good practice on AMTSL (32.8%) \[[@pone.0222843.ref009]\], 95% of confidence, 5% margin of error. By considering 5% non-response, the final sample size was 356.

Sampling procedure {#sec012}
------------------

The study was conducted at Amhara region referral hospitals. In this study area there are five public referral hospitals. The samples were proportionally allocated to each referral hospitals based on the number of obstetric care providers in the respective referral hospitals. We allocated sample to the respective hospitals: Felegahiwot Referral Hospital 90, Gondar Referral Hospital 127, Dessie Referral Hospital 68, Debremarkos Referral Hospital 33 and Debrebirhan Referral Hospital 38. Simple random sampling technique was used to select the study participants.

Operational definitions {#sec013}
-----------------------

Obstetric care providers are professionals who were licensed and registered professional to give obstetric care

Active management of third stage of labor (AMTSL) is defined as the stages of labor from the delivery of the fetus to the expulsion of the placenta and membranes, which includes the following AMTSL components such as; prophylactic administration of an uterotonic drugs (oxytocin), controlled cord traction and uterine massage \[[@pone.0222843.ref002]\].

Health care providers who scored ≥ mean score of AMTSL practice questions is considered as having good practice. Whereas, health care providers who scored below mean score of AMTSL practice questions were considered as having poor practice.

Exposure to third stage management means obstetric care providers who have attended previously which is before the actual data collection meaning that it tell us indirectly the working experience of an individual on AMTSL.

Data collection tools {#sec014}
---------------------

A pretested, structured self-administered and observational checklist questionnaire was prepared based on reviewing relevant literatures. The instrument was pretested for its reliability. The content validity of the questionnaire was reviewed by qualified obstetricians and public health specialists. The questionnaire was designed in English. All obstetric care providers who were working in referral hospitals at labor wards and fulfilled eligibility criteria were included in the study. In data collection process 10 data collectors (BSc midwives) supervised by 5 (BSc Midwives having TOT on Basic emergency management and newborn care) were involved.

Data quality control {#sec015}
--------------------

Both interview and observation was used on the same participant. All Data collectors were working outside the study area. Before starting the actual data collection, one day training was given for both data collectors and supervisors on objectives, approach to study subjects and how to use the questionnaire. Pretest was conducted 5% of the total sample size in Debretabor general hospital among obstetric care providers to validate, assess the clarity and completeness of the tools. The reliability of the questionnaires was checked via SPSS by reliability index measurement for practice questions (Cronbach's alpha) which was 0.81. During data collection data collectors were first observe at least two deliveries while care providers practices third stage based on checklist and they would ask the same participants and supervision was done by field supervisors and over all activities was controlled by principal investigator. Finally after data collection before analysis all collected data were checked for completeness.

Data processing and analysis {#sec016}
----------------------------

Data were coded, cleaned, edited and entered intoEPI data version 3.1 and exported to SPSS version 23.0 for statistical analysis. Descriptive statistical analysis was carried out to compute frequency, percentage and the mean for independent and dependent variables. Binary logistic regression analysis was used to ascertain the association between explanatory and outcome variables. Variables with significant (P\< 0.25) association in bivariate analysis were entered into multivariate analysis and those variables with P\<0.05 were considered statistically significant. The values were coded as "1 = Correct response (consistent with AMTSL components) and 0 = Incorrect response (inconsistent with AMTSL components)". Finally, a composite variable from these questions was generated to categorize obstetric care providers as having "good/poor practice. Lastly, study participants who scored mean and mean were categorized as having good practice on AMTSL. Multi-collinearity was checked to see the linear correlation among the independent variables by using standard error. Variables with a standard error of \> 2 were dropped from the multivariate analysis. Model fitness was checked with Hosmer-Lemeshow test.

Ethical approval and consent to participant {#sec017}
-------------------------------------------

Ethical clearance was obtained from the Institutional Review Board of Bahir Dar University and then Amhara National Regional State Health Bureau wrote formal letter to all referral Hospitals of the Region and permission was taken from each Hospitals. After the purpose and objective of the study have been informed, informed verbal consent was obtained from each study participants. All the study participants were informed about the purpose of the study. Their information was kept confidential by excluding their names in the questionnaire and by observing them alone during the observation.

Result {#sec018}
======

Socio-demographic characteristics of respondents {#sec019}
------------------------------------------------

In this study, 356 obstetric care providers were participated with response rate of 100%. The mean age of the study participants were27.71 (SD± 2.95) with a range of 20--40 years. Majority of the study participants were males, 201(56.5%). Study participants with the age range of 20--30 years accounted for 313 (87.9%) (**[Table 1](#pone.0222843.t001){ref-type="table"}**).

10.1371/journal.pone.0222843.t001

###### Socio-demographic characteristic of respondents.

![](pone.0222843.t001){#pone.0222843.t001g}

  Variables                                        Frequency   Percent
  ------------------------------------------------ ----------- ---------
  **Age**                                                      
  20--30 years                                     313         87.9
  \>30 years                                       43          12.1
  **Gender**                                                   
  Male                                             201         56.5
  Female                                           155         43.5
  **Marital status**                                           
  Single                                           196         55.1
  Married                                          160         44.9
  **Monthly income**                                           
  1651--3145 ETB(Ethiopian birr)                   13          3.7
  3146--5195 ETB                                   189         53.1
  5196--7758 ETB                                   107         30.0
  7,759--10,833 ETB                                39          11.0
  \>10,833 ETB                                     8           2.2
  **Ethnicity**                                                
      Amhara                                       240         67.4
      Oromia                                       50          14.1
  Tigrie                                           26          7.3
      SNNPR                                        31          8.7
      Other[\*](#t001fn001){ref-type="table-fn"}   9           2.5
  **Qualification**                                            
      Diploma                                      42          11.8
      BSc                                          259         72.8
      MSc                                          10          2.8
      Resident                                     37          10.4
      Obstetrician                                 8           2.2
  **Religion**                                                 
  Orthodox Christian                               303         85.1
  Muslim                                           32          9.0
  Protestant                                       20          5.9
  **Profession**                                               
      Medical intern                               100         28.1
      Midwife                                      211         59.3
      Obstetric resident                           37          10.4
      Obstetrician                                 8           2.2
  **Year of graduation**                                       
      2016--2018                                   220         85.94
  \<2016                                           36          14.06
  **Work experience**                                          
      0--2 years                                   156         43.8
        ≥ 2 years                                  200         56.2

\*other = = (Afar, Somalia)

Provider, institutional and supplies/logistics related characteristics {#sec020}
----------------------------------------------------------------------

In this study 214(60.1%) of respondents had previous AMTSL related training after graduation to be more qualified in obstetrics practice. Majority 256(71.95) of respondents reported that they had had exposure to manage third stage of labor (**[Table 2](#pone.0222843.t002){ref-type="table"}**).

10.1371/journal.pone.0222843.t002

###### Provider, institutional and supplies related characteristic of respondents.

![](pone.0222843.t002){#pone.0222843.t002g}

  Variables                                       Frequency   Percent
  ----------------------------------------------- ----------- ---------
  **AMTSL related training**                                  
      Yes                                         214         60.1
      No                                          142         39.9
  **Availability of oxytocin drugs**                          
      Yes                                         305         85.7
      No                                          51          14.3
  **AMTSL is important**                                      
      Yes                                         339         95.2
      No                                          17          4.8
  **Personally conduct AMTSL**                                
      Yes                                         335         94.1
      No                                          21          5.9
  **Frequent practice of third stage of labor**               
      Yes                                         256         71.9
      No                                          79          22.1

Knowledge of obstetric care providers {#sec021}
-------------------------------------

Two hundred fifty four (71.3%) of respondents were knowledgeable on AMTSL with the mean score of 7.14(SD = 1.49). About 290(81.5%) of respondents knew all basic components of AMTS (**[Table 3](#pone.0222843.t003){ref-type="table"}**).

10.1371/journal.pone.0222843.t003

###### Knowledge of obstetric care providers.

![](pone.0222843.t003){#pone.0222843.t003g}

  Variables                                             Frequency   Percent
  ----------------------------------------------------- ----------- ---------
  **Knowing of uterotonic drugs**                                   
      Oxytocin                                          77          21.6
      Ergometrine                                       24          6.7
      Misoprostol                                       7           2.0
      All                                               248         69.7
  **Knowing dose of oxytocin**                                      
      10 IU                                             323         90.7
      5 IU                                              33          9.3
  **Knowing route of oxytocin**                                     
      IM                                                326         91.6
      IV                                                30          8.4
  **Role immediately after delivery of baby**                       
      Check presence of other baby                      256         71.9
      Administer uterotonic drugs                       85          23.9
      Uterine massage                                   12          3.4
      Apply controlled cord traction                    3           0.8
  **Time of administration of uterotonic drug**                     
      Within 1minute after delivery of the baby         306         86.0
      After delivery of anterior shoulder of the baby   35          9.8
      Within 2--3 minute after delivery of the baby     9           2.5
  \>3 minute after delivery of the baby                 6           1.7
  **Mention essential components of AMTSL**                         
      Administer Uterotonic drugs                       45          12.6
      Apply controlled cord traction                    7           2.0
      Uterine massage                                   14          3.9
      All                                               290         81.5
  **Knowledge of care providers**                                   
      Good knowledge                                    254         71.3
      Poor knowledge                                    102         28.7

Practice of obstetric care providers towards active management of third stage of labor {#sec022}
--------------------------------------------------------------------------------------

The result of the study revealed that, 218(61.2%) of respondents had good practice, whereas 138(38.8%) of respondents had poor practice with a mean score of practice 21.16 (SD = 2.77). Ninety eight of respondents were administering the right dose of oxytocin for AMTSL management. Three hundred fourteen (88.2%) obstetric care providers performed controlled cord traction per protocol (**[Table 4](#pone.0222843.t004){ref-type="table"}**). Obstetric care providers who responded ≥ mean of the practice questions were considered as having good practice.

10.1371/journal.pone.0222843.t004

###### Practices of the obstetric care providers.

![](pone.0222843.t004){#pone.0222843.t004g}

  Variables                                                                   Frequency   Percent
  --------------------------------------------------------------------------- ----------- ---------
  **Palpates mothers abdomen immediately after delivery of the first baby**               
      Yes                                                                     250         70.2
      No                                                                      106         29.8
  **Uterotonic drugs given**                                                              
      Oxytocin                                                                339         95.2
      Ergometrine                                                             17          4.8
  **Dose of oxytocin given**                                                              
      10 IU                                                                   349         98.0
      5 IU                                                                    7           2.0
  **Route of oxytocin given**                                                             
      IM                                                                      345         96.9
      IV                                                                      11          3.1
  **Time of oxytocin given**                                                              
      Within 1^st^ min                                                        314         88.2
      Within 2--3 min                                                         42          11.8
  **Wait uterine contraction 2--3 min to apply CCT**                                      
      Yes                                                                     185         52.0
      No                                                                      171         48.0
  **CCT applied**                                                                         
      Yes                                                                     314         88.2
      No                                                                      42          11.8
  **Placenta supported with both hands during placenta delivery**                         
      Yes                                                                     303         85.1
      No                                                                      53          14.9
  **Membrane extracted gently with lateral movement**                                     
      Yes                                                                     286         80.3
      No                                                                      70          19.7
  **Uterine massage immediately after delivery of placenta**                              
      Yes                                                                     300         84.3
      No                                                                      56          15.7
  **Uterine relaxation was ensured**                                                      
      Yes                                                                     252         70.8
      No                                                                      104         29.2
  **Inform and demonstrate the mother how to massage uterus**                             
      Yes                                                                     239         67.1
      No                                                                      117         32.9
  **Practice**                                                                            
      Good practice                                                           218         61.2
      Poor practice                                                           138         38.8

Factors associated with practice of obstetric care providers towards AMTSL {#sec023}
--------------------------------------------------------------------------

Binary Logistic regression was performed to assess the association of each independent variable with practice. The result of this study revealed that age, sex, marital status, year of graduation, work experience, AMTSL related training, availability of oxytocin drugs, having exposure to manage third stage of labor and knowledge were significantly associated with practice in bivariate analysis.

In multivariate logistic regression age, sex, work experience, availability of oxytocin drugs, having exposure to manage third stage of labor and knowledge were significantly associated with practice at P-value of \<0.05.

Obstetric care providers who had exposure of AMTSL had 2.67 times (AOR = 2.91; 95%CI (1.55, 5.48)) higher odds of good AMTSL practice than their counterparts.

Obstetric care providers who had good knowledge of AMTSL had 2.67 times (AOR = 2.67; 95%CI (1.46, 4.9)) higher odds of good AMTSL practice than those who had poor knowledge.

Obstetric care providers who had age range of 20--30 years had 3.86 times (AOR = 3.86; 95%CI (1.47, 10.12)) higher odds of good AMTSL practice than their counterparts.

Male obstetric care providers had about 1.74 times (AOR = 1.74; 95% CI (1.03, 2.94)) higher odds of good practice than female.

Obstetric care providers who had more than 2 years' work experience had 1.95 times (AOR = 1.95; 95% CI (1.13, 3.38)) higher odds of good practice than female.

Obstetric care providers who had oxytocin drugs in the ward had 5.46 times (AOR = 5.46; 95% CI (2.41, 12.3)) higher odds of good practice than who had no oxytocin drugs (**[Table 5](#pone.0222843.t005){ref-type="table"}**).

10.1371/journal.pone.0222843.t005

###### Factors associated with practice among obstetric care providers.

![](pone.0222843.t005){#pone.0222843.t005g}

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------
  Variables\                              Practice           OR(95% CI)                       
  ----------------------------------- -------------- -------------------- ------------------- -------------------------------------------------------------------
  **Age**                                                                                     

      20--30                          128            185                  2.28(1.09--4.780)   *3*.*86(1*.*47--10*.*12)*[\*\*](#t005fn002){ref-type="table-fn"}

  \>30                                10             33                   1                   1

  **Gender**                                                                                  

      Male                            137            64                   1.96 (1.27--3.02)   *1*.*74(1*.*03--2*.*94)*[\*](#t005fn001){ref-type="table-fn"}

      Female                          81             74                   1                   1

  **Marital status**                                                                          

      Married                         107            53                   1.55 (1.00--2.39)   1.18(0.65--2.11)

      Single                          111            85                   1                   1

  **Year of graduation**                                                                      

      Before 2016                     20             16                   0.58 (0.29--1.19)   1.1 (0.44--2.63)

      2016--2018                      150            70                   1                   1

  **Work experience**                                                                         

      ≥2 years                        139            61                   2.22(1.44--3.43)    *1*.*95(1*.*13--3*.*38)* [\*](#t005fn001){ref-type="table-fn"}

  2 years                             79             77                   1                   1

  **Taking AMTSL related training**                                                           

      Yes                             142            72                   1.71 (1.11--2.65)   0.96(0.53--1.74)

      No                              76             66                   1                   1

  **Availability of oxytocin**                                                                

      Yes                             203            102                  4.78 (2.50--9.13)   *5*.*46(2*.*41--12*.*3)*[\*\*\*](#t005fn003){ref-type="table-fn"}

      No                              15             36                   1                   1

  **Having exposure of AMTSL**                                                                

      Yes                             181            75                   4.40(2.58--7.50)    *2*.*91(1*.*55--5*.*48)*[\*\*](#t005fn002){ref-type="table-fn"}

      No                              28             51                   1                   1

  **Knowledge**                                                                               

      Good                            181            73                   4.36(2.68--7.09)    *2*.*67(1*.*46--4*.*90)*[\*\*](#t005fn002){ref-type="table-fn"}

      Poor                            37             65                   1                   1
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------

\*p = = \<0.05

\*\* = = p \<0.01

\*\*\* = = = p\<0.001

Discussion {#sec024}
==========

This study showed that 61.2% of respondents had good practice with 95% CI (55.9--66.6). The finding of this study is higher than the study conducted in Egypt, Tanzania, South Nigeria, SidamaZone, Hawassa City and Addis Ababa, with the prevalence of practice 15%, 7%, 41%, 32.8%, 16.7% and 47% respectively \[[@pone.0222843.ref009], [@pone.0222843.ref010], [@pone.0222843.ref011],[@pone.0222843.ref012],[@pone.0222843.ref013], [@pone.0222843.ref014]\]. This difference might be due to the difference in study area. This study was conducted at tertiary health institutions, which is probably the obstetric care providers on these facilities might have practiced AMTSL under supervision of respective senior care providers than primary healthcare facilities.

Obstetric care providers whose age groups of 20--30 years were 3.86 times more likely practice AMTSL than others. This might be due to that obstetric care providers in 20--30 age ranges may have good knowledge because of the year of graduation is not too far, their skill and practice recall bias is minimal as a result they can practicing AMTSL easily as compared to their counter parts.

The sex of the obstetric care providers was found to be positively associated with practice on AMTSL. Male obstetric care providers were 1.74 times more likely practiced AMTSL than females. This might be due to more than half of the respondents and those who had good practice towards AMTSL were male obstetric care providers.

Work experience **≥**2 years were 1.95 times more likely to practice AMTSL than others who had work experience \<2 years. The finding of this study was consistent with the study done in Sidama Zone, and Addis Ababa, Ethiopia \[[@pone.0222843.ref009]--[@pone.0222843.ref010]\]. This may be the more they stay in professional work they might have training, more experience as a result obstetric care providers competency on AMTSL is increasing.

Health care providers who had oxytocin drugs in the ward were 5.46 times more likely practiced AMTSL than their counter parts. The finding of this study was supported by the study done in Nigeria \[[@pone.0222843.ref014]\]. This might be due to an increase in case flow which may increase the need of oxytocin drugs. Even though the availability of the drug depends on the supply of the hospitals, marked shortage is encountered in low income countries which may inhibit proper practice.

Obstetric care providers who had having exposure to manage third stage of labor were 2.91 times more likely practiced AMTSL than who had no exposure to manage AMTSL. This is explained as obstetric care providers who were practicing frequently, can manage AMTSL by implementing the basic components of the AMTSL. Moreover, Professionals who had advanced training besides their licensed qualification, has tremendous effect on AMTSL management.

Obstetric care providers who had good knowledge were 2.67 times more likely practiced AMTSL than its counter parts, which was consistent with the study conducted in other parts of Ethiopia \[[@pone.0222843.ref009], [@pone.0222843.ref010]\]. This might be due to that if the obstetric care providers have poor knowledge, they are less likely to implement the standard practice of AMTSL which may affect the health condition of the mother and the baby.

Conclusion {#sec025}
==========

This study showed that practice of active management of third stage of labor was high. Age, gender, work experience, availability of oxytocin drugs, exposure to third stage management and having good knowledge were some of significant factors associated with practice. Therefore, all referral hospitals and other concerned bodies need efforts to focus on to increase infrastructure and providing training to increase health care provider's knowledge so as to sustain good practice through appropriate interventions.

Supporting information {#sec026}
======================

###### This is the S1 file SPSS data set.

(SAV)

###### 

Click here for additional data file.
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AMTSL

:   Active Management of Third Stage of Labor

AOR

:   Adjusted Odds Ratio

CCT

:   Control Cord Traction

COR

:   Crude Odds Ratio

PPH

:   Postpartum Hemorrhage
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\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Partly

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: No

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The study is commendable however there are some issues that needs to be addressed before publication. This is contained in my comments which I have sent as an attachment.

Reviewer \#2: The paper has so much grammatical issues that make understanding the concept difficult.

I also noted that the aim of the study is clear in the abstract, but not quite the same in the body of the work, and less comprehensible.

The second paragraph in the background section defines active management of the third stage of labour; this definition looks incomplete.

The same applies to the second paragraph on the Operational definitions section when defining active management of the third stage of labour.

On page 8, the first paragraph of "Provider, institutional and supplies......." This paragraph was not flowing and not comprehensible. Some sentences were incomplete.

Page 13, second paragraph, the discussion on age and gender of the participant is difficult to understand

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: Yes: DR HAJARATU UMAR SULAYMAN

Reviewer \#2: Yes: Rakiya Saidu
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Point by point response to Reviewers and Editor

First of all, the authors would like to thank Plos one Journal editors and the respective reviewers for reviewing our manuscript and providing the necessary comments to be corrected. As per the comments given, we have made corrections point by point to comment. The authors tried to answer all the issues raised by editorial team and reviewers.

Point by point response to Editor

Dear Dr. Charles A.

We wrote the manuscript based on the PLOS ONE journal submission guideline

1\. Please include additional information regarding the survey or questionnaire used in the study and ensure that you have provided sufficient details that others could replicate the analyses. For instance, if you developed a questionnaire as part of this study and it is not under a copyright more restrictive than CC-BY, please include a copy, in both the original language and English, as Supporting Information. If the original language is written in non-Latin characters, for example Amharic, Chinese, or Korean, please use a file format that ensures these characters are visible.\"\"

Response: Thank you very much. The questionnaires were in English version and we can attach as supplementary files.

2\. Please state whether you validated the questionnaire prior to testing on study participants. Please provide details regarding the validation group within the methods section

Response: Thank you very much. We explained in the method section as per your constructive suggestion and comments

3\. Please amend your current ethics statement to address the following concerns: Please explain why was written consent was not obtained, how you recorded/documented participant consent, and if the ethics committees/IRBs approved this consent procedure.

Response: Since the study is on the professional who has no patient outcome, IRB was deciding to do with informed consent. We recorded the document of the study participants by the data collector since the questioners has choice before data collection whether they are volunteer to participate or not at the time of data collection then the data collectors inform the study participants about the objective, the importance and everything about the research. The study participants were responded by agree or disagree then the data collector will tick I agree box if the participants are volunteer to participate in the study and I don't agree box if participants are not volunteer to participate in the questionnaires (you can see the questionnaires which is attached as supplementary file).

4\. Thank you for stating the following in the Acknowledgments Section of your manuscript:\" The authors thank Bahir Dar University for approval of ethical clearance, technical and financial

support of this study\"

Response: Thanks in depth on your invaluable and concrete comments from the beginning to now. We amended it and we rewrote it again in main text.

Point by point response to Reviewer \# 1

Dear, DR HAJARATU UMAR SULAYMAN

Question 1: The overall aim of this study was said to be "to fill the gaps and provide good intervention for care providers on practice and associated factor towards AMTSL at institution level". This was however not written clearly under a separate heading. This study by the nature of it's design may not be able to provide good intervention, the author may need to look at the aim again.

Response 1: Thank you very much. We amended it in the main text. Of course you are right this study aim was not to provide good intervention rather we assessed the practice and associated factors of AMTSL among obstetric care providers.

Question 2: Under the Results, the labelling of the tables had the title of the whole study repeated under each table. My suggestion would be that Table 1 should be titled: Sociodemographic characteristics of the respondents, Table 2 should be: Provider, Institutional and Supplies related characteristics of respondents, and so on.

Response 2: Thanks alot .We incorporated and we rewrote it again based on your suggestion in the main text.

Question3: In Table 1, Under the Variables: in the subtitle of Qualifications; Senior Gynaecologist was used, I suggest that this be changed to Senior Obstetrician as this was an Obstetric study. Same goes for the subtitle of Profession where the word Gynaecologist was used instead of Obstetrician. Under the subtitle of Religion does Orthodox mean Catholic? Since the Protestants and Muslims both fall under orthodox religions. Medical Intern appeared under both Year of Graduation as well as under Profession. Please clarify.

Response 3: Thank you very much. We clarified in the paper. We changed the professional name from Gynecologist to obstetrician. Regarding religion we have tried to clarify, In Ethiopia there are different people who follow different type of Christian religion. Christian religion categorized in to different religion such as orthodox Christian, protestant Christian, catholic Christian, and Adventist Christian. Therefore in our study there were people who follow Muslim religion, orthodox Christian and protestant. We haven't gotten another religion follower during our study period. We apologize medical interns are out of classification of year of graduation which is typing error since they are practicing, they are not graduated professionals but they grouped under profession.

Question 4: Immediately after Table 1, under the sub heading "Provider, institutional and supplies/logistics related characteristics" in the first sentence, it was written that: "In this study 214(60.1%) of respondents were taken AMTSL related training". This sentence is not clear. Do you mean the respondents had a previous training in AMTSL or are presently undergoing such training? Kindly clarify.

Response 4: Thank you in depth. In this study 214(60.1%) of respondents were taken AMTSL related training meaning that the respondents had a previous training in AMTSL, so we have seen it again and we correct it as ''In this study 214(60.1%) of respondents had a previous AMTSL related training''. The questions focus on in addition to their professional competency, we assessed whether they have taken additional AMTSL related training or not. Therefore it doesn't mean that they are presently undergoing such training

Question 5: In Table 2: Under Variables: Does accessibility mean that these drugs were available for use at the time when it was needed? Accessibility is not synonymous to availability. Please explain.

Response 5: Thank you. We amended it in the main text simply we asked them about the presence of the drug which is availability. Therefore we changed the word to availability

Question 6: In Table 3: "Types of Variables" was used as against" Variables" used in Tables 1 & 2, please ensure consistency. Under the variable "Knowing the route of Oxytocin,"is it possible to know both the im and the iv routes? That option was not given.

Response 6: Thank you alot. We changed types of variables to "variables" and for the route of administration, we had the option "both" during the data collection, but we haven't got any response for both (IM and IV route). That is why we are writing the two categorical variables under knowing the route of oxytocin for AMTSL since the frequency for both route was zero.

Question 7: Under Time of administration of uterotonic drugs; do you mean 1 minute/ 2-3 minutes of delivery of the baby? Clarify. Same in Table 4.

Response 7: Thank you very much. Actually different obstetric books recommended giving oxytocin after the anterior shoulder of the fetus is delivered. According to FIGO/ICM recommendations the recommended time for administration of uterotonic drugs is immediately within 1 minute after delivery of the baby similar with our national obstetrics protocol encourages giving uterotonic drugs within 1minute of delivery. We searched different protocols and literatures to classify the following four categories under the time of administration of uterotonic drug: Within 1 minute, after delivery of anterior shoulder, within 2- 3 minute and 3 minute after delivery of placenta because a second of time has business on obstetric hemorrhage.

Question 8: In Table 4 how was uterine relaxation ensured?

Response 8: Thank you in advance. We ensured whether the uterus is relaxed or well contracted via abdominal palpation immediately giving birth. Uterine relaxation can be ensured by palpating mother's abdomen so as to know whether the uterus is contracted or relaxed (if the uterus is hard round on palpation it is shows contracted uterus, otherwise it is relaxed), because once the uterus is relaxed the mother will be at risk of PPH.

If we got hard round at umbilicus which is around 20 weeks of gestation without excessive vaginal bleeding which causes vital sign derangement, we declared the uterus is well contracted and we told the mother to massage her uterus every 15 minutes for the following 2 hours. If the above scenario is not occurred the uterus is relaxed and we are going to manage for uterine atony. Therefore the terminology of uterine relaxation is to indicate uterine atony.

Question 9: In the beginning of the second sentence in page 12 the following was written: "In multivariable logistic regression....." Do you mean multivariate logistic regression? Kindly explain.

Response 9: Thank you. We amended it in the main text.

Question 10: In Page 12 it is not clear where the discussion started from since there is a table immediately below the heading "Discussion". The table should be under the results.

Response 10: Thanks in advance!. We made the discussion clear. It was typing and editing error

Question 11: Table 5 is not clear. There should be a key to explain the single, double or triple asterix.

Response 11: We put the asterix and we clarified.

Question 12: In page 13 in the second paragraph the author writes that: "Similarly this study showed that male obstetric care providers were 1.74 times more likely practiced AMTSL than females, which is different from other study. This might be due to assumption that females who have even the same opportunity on interaction with laboring mothers, males can have better interaction and they will act accordingly." This sentence is not clear. Are women not more likely to be Nurses and Midwives hence having more opportunity to practice AMTSL? This particular sentence and few other sentences have some grammatic errors. I suggest the author works with a writing coach to improve this.

Response 12: Interesting suggestion. We clarified it in revised version of manuscript.

Point by point response to Reviewer\# 2

Dear, Rakiya Saidu

Question 1: The paper has so much grammatical issues that make understanding the concept difficult.

I also noted that the aim of the study is clear in the abstract, but not quite the same in the body of the work, and less comprehensible.

Response 1: We would like to say thank you very much for your invaluable comments and suggestions. We considered and modified and rewrote again based on your constructive issues regarding language, coherence and comprehensibility of the manuscript

Question 2: The second paragraph in the background section defines active management of the third stage of labour; this definition looks incomplete

Response 2: AMTSL consists only the following consecutive procedures. Checking whether additional fetus or not, administering uterotonic agent, CCT and uterine massage. We wrote by incorporating. Our references are FIGO/ICM, ACOG, RCOG, WHO.

Question 3: The same applies to the second paragraph on the Operational definitions section when defining active management of the third stage of labour.

Response 3: Same as the above and we rewrote it.

Question 4: On page 8, the first paragraph of "Provider, institutional and supplies......." This paragraph was not flowing and not comprehensible. Some sentences were incomplete.

Response 4: Thank you very much. We re-phrased it in the manuscript.

Question 5: Page 13, second paragraph, the discussion on age and gender of the participant is difficult to understand

Response 5: Thank you for your suggestion and asking us for clarity. We did it in the main text of the manuscript.

10.1371/journal.pone.0222843.r003

Decision Letter 1

Ameh

Charles A.

Academic Editor

© 2019 Charles A. Ameh

2019

Charles A. Ameh

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

10 Sep 2019

\[EXSCINDED\]

Practice and factors associated with active management of third stage of labor among obstetric care providers in Amhara region referral hospitals, North Ethiopia, 2018: A cross sectional study.

PONE-D-19-18594R1

Dear Dr. Adane,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Charles A. Ameh, PhD, MPH, FWACS (OBGYN), FRCOG

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Thanks for addressing all the comments from both reviewers, I am pleased to accept your manuscript for publication.

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: All comments have been addressed

Reviewer \#2: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The Authors have addressed the concerns raised satisfactorily. I have gone through the revised paper and hereby recommend that it be published by you if it meets the specifications of your journal.

Reviewer \#2: A few more grammatical issues: a few suggestions

Discussion:

Paragraph 2: \"This might be because\...\...\.....\" may replace \"This might be due to that obstetric care providers\"

Paragraph 3: \"the gender of the obstetric care worker\...\...\...\" may replace \"The sex of the obstetric care\"

Paragraph 4: May start with \"Obstetrics care providers with more than 2 years\...\...\.....\"

Paragraph 7: \"This might be because\...\...\.....\" may replace \"This might be due to that\...\...\....\"

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: Yes: DR HAJARATU UMAR SULAYMAN

Reviewer \#2: Yes: Rakiya Saidu
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